Extraction Process using Cyanex 272 from Laterit with Taguchi Method. The process of separation of nickel from other impurities can be done by sulfuric acid leaching method and Hydrochloric acid leaching and extraction system. The study design was prepared using the Taguchi-Larger the Better Method. Characterization of laterite nickel raw materials using X-Ray Diffraction (XRD), leaching results using X-Ray Fluorescence (XRF) and extraction results using Atomic Absorption Spectrophotometric (AAS). The optimum condition of leaching and cobalt extraction process using Cyanex 272 from laterite was obtained with leaching time parameter = 8 hours, volume of Cyanex 272 = 10%v/v, H2SO4 concentration = 6 M. The higher concentration of H2SO4 leaching process, the percentage of cobalt obtained The higher, Co will remain in the aqueous solution at low pH <2 in the process of dissolving the laterite ore.
I. INTRODUCTION Indonesia has abundant mineral resources so it has great potential as a producer of minerals based chemicals. Indonesia is a country rich in mineral resources, one of which is lateritic nickel ore, where it is estimated that nickel laterite ore reserves in Indonesia reaches 1.391 billion tons, which is 4.9% of the world's nickel laterite ore deposit, or ranks eighth largest In the world [1] .
However, this abundant natural wealth has not been utilized for the production of chemicals. The chemicals used in Indonesia are partly from overseas which are sold at very high prices. When in fact if we process the ore-ore minerals in this country, it will greatly help save costs incurred for the purchase of chemicals.
The need for mineral-based chemicals at home and abroad is enormous to support the research, laboratory, Sudibyo is with the research unit for mineral technology -Indonesian Institute of Sciences, Lampung province, Indonesia (e-mail: sudibyo@lipi.go.id).
A. Juanedi is electrical engineer in the research unit for mineral technology -Indonesian Institute of Sciences, Lampung province, Indonesia (e-mail: sayannga1@gmail.com)
A. Aziza is with Physics department, Mathematic and Sciences Faculty, Lampung university, lampung province, Indonesia (e-mail: auliaaziza.rois@gmail.com).
P Manurung is with the Physics department, Mathematic and Sciences Faculty, Lampung university, lampung province, Indonesia (e-mail: posman.manurung@unila.ac.id).
industrial, pharmaceutical, anti-rust metals, blends in the manufacture of stainless steel, nickel metal hybrid batteries [2] , aircraft industry, Armor plating, and various other functions [3] .
This cultivation also makes nickel very valuable and has a high selling value in the world market. At least since 1950 the demand for nickel averaged an increase of 4% per year, and is expected to increase in the next ten years [2] .
This research was optimized using Taguchi method, with Taguchi method will get the optimization value and will reduce the number of experiments. This study studied the effect of leaching time parameter, H 2 SO 4 concentration, a volume of Cyanex 272 to increase of the percentage of Co [4] . Each parameter has 3 levels so with Taguchi method it only takes 9 experiments. If not using Taguchi method will require 27 experiments.
II. PROCEDURE
The materials used are Laterite Ore, laterite ores used from Southeast Sulawesi, Sulfuric Acid (H 2 SO 4 ), Cyanex 272, Toluene. Analytical tools used are XRF, AAS, XRD. This research consists of two stages namely the process of leaching and extraction.
The leaching process begins with preparing the raw material, then analyzing the laterite nickel raw material using XRD. The lateritic nickel raw material used by each experiment is 20% w / v. Thereafter mixing the laterite nickel with sulfuric acid solution with variations of 4, 5 and 6 M. The mixture of laterite nickel with sulfuric acid solution is stirred with a magnetic stirrer and hotplate at 90 ° C. at a stirring rate of 500 rpm and at atmospheric pressure for a time variation of 4, 8, 12 hours. Leaching results are divided into 2 ie liquid and solids. The resulting leaching solids were analyzed using XRF (Olympus XRF portable).
In the extraction process, Cyanex 272 was diluted using toluene with volume variations of 10, 15, 20%v/v. Furthermore, the liquid leaching results are mixed with a solution of Cyanex 272 and shook as much as 500 beats to 2 phase apart from the aqueous phase and organic phase. Furthermore, aqueous phase extraction results were analyzed by AAS (AA-7000 Shimadzu).
Taguchi Optimization for Nickel-Cobalt Extraction Process using Cyanex 272 from Laterite 
B. Optimum Condition of Extraction Process
The percentage increase of Co in the Aqueous phase of the nickel laterite ore extraction process is presented in Table  1 . While the percentage of Ni in the Organic phase increases and the Aqueous phase decreases. In this study, the effect of leaching time, Cyanex 272 volume, H 2 SO 4 concentration on Co percentage increase in Aqueous phase optimized using Signal-to-Noise (SN) -Ratio Taguchi-Larger the Better method.
Based on the result of analysis using Taguchi method shown in Table 2 , optimum condition of Co extract is obtained with leaching time parameter is at 8 hours, Cyanex 272 volume is at 10%v/v, H 2 SO 4 concentration is at 6M. 
https://doi.org/10.17758/EIRAI.IAE1017101 Figure 2shows that the highest increase of Co percentage is obtained when leaching process using sulfuric acid with 6M concentration got 62.88% of the increase of Co percentage . The higher concentration of sulfuric acid gives a higher value of the increase of Co percentage . Cobalt is an element that is insoluble in water, but able to dissolve in acidic conditions. The length of leaching time is one of the factors affecting the dissolution process of Cobalt in sulfuric acid solution. The longer the leaching time will be the more dissolved metal ions. Figure 3 shows that the highest increase percentage of Co extraction is obtained when leaching time with 8 hours got 63.97% of the increase of Co percentage. At that time, the cobalt ions will be much dissolved in the sulfuric acid solution so that the cobalt extracted in the aqueous solution is more numerous. If the leaching process continues for up to 12 hours then the metal ions other than cobalt will also be more dissolved, this causes the percentage of cobalt extraction to decrease. 
D. The Effect of Leaching Duration Towards The Increase of Co Percentage

E. The Effect of the Cyanex 272 Towards The Increase of Co Percentage
IV. CONCLUSIONS
From the research it is found that the optimum condition of in cobalt extraction process using Cyanex 272 from laterite is at leaching time of 8 hours, 10% v/v of Cyanex 272 and 6 M of H 2 SO 4 . The co will remain in the aqueous solution at pH <2 in the process of dissolving the laterite ore. The first, second and third rank of parameters which affected the percentage of cobalt increment are volume of Cyanex, the H 2 SO 4 concentration and leaching duration, respectively. 
